Exogenous induction of HO-1 alleviates vincristine-induced neuropathic pain by reducing spinal glial activation in mice.
Chemotherapy drugs such as vincristine can produce painful peripheral neuropathy for which is still lack of effective treatment. Recent studies have demonstrated that neuroinflammation plays an important role in the pathogenesis of neuropathic pain. Heme oxygenase 1 (HO-1) was shown to mediate the resolution of inflammation. In this study, we investigated the contribution of HO-1 in the modulation of vincristine-induced pain and the mechanisms implicated. Injection of vincristine induced persistent mechanical allodynia and thermal hyperalgesia in mice. The expression of HO-1 mRNA and protein was increased in 2 weeks in the spinal cord. Immunostaining showed that HO-1 was mainly expressed in neurons of spinal cord dorsal horn in naïve animals, but induced in astrocytes and microglia after vincristine injection. Intraperitoneal injection of HO-1 inducer increased HO-1 expression in the spinal cord and attenuated vincristine-induced pain. Persistent induction of HO-1 by intraspinal injection of HO-1-expressing lentivirus alleviated vincristine-induced pain for more than 2 weeks. Furthermore, vincristine induced activation of glial cells (astrocytes and microglia), phosphorylation of MAPKs (JNK, ERK, and p38), and production of TNF-α and monocyte chemoattractant protein-1 in the spinal cord, which were all reduced by intrathecal injection of HO-1 inducer. Taken together, our data provide the first evidence that induction of HO-1 attenuates vincristine-induced neuropathic pain via inhibition of glia-mediated neuroinflammation in the spinal cord. This suggests that exogenously induced HO-1 may have potential as therapy in chemotherapy-induced neuropathic pain.